Problem The Commission on Information and Accountability for Women's and Children's Health of the World Health Organization (WHO) reported that national health outcome data were often of questionable quality and "not timely enough for practical use by health planners and administrators". Delayed reporting of poorquality data limits the ability of front-line staff to identify problems rapidly and make improvements.
Introduction
Global efforts to improve maternal and perinatal health continue. However, quality improvement demands quality measurement: we can only improve things we can measure.
Moreover, if we wish to make rapid improvements in quality, we must make measurement easier, more timely and more understandable. 1 The relevant information must be available to those who need it. 2 In many countries, national maternal and perinatal mortality data are already collected locally in a variety of formats and are submitted to national and international bodies. 3 This process often produces summary data that cover a long period of time.
However, lengthy time lags are inevitable and make it difficult for both front-line staff and managers to identify and deal with local problems quickly enough to prevent further harm.
This, we believe, is one of the crucial failings of otherwise commendable attempts to improve maternal and perinatal outcomes around the world. The Commission on
Information and Accountability for Women's and Children's Health of the World Health
Organization (WHO) has recognized that, in resource-poor settings, health outcome data are often out of date and of questionable quality and are "therefore, not timely enough for practical use by health planners and administrators". 4 In high-income countries, health-care quality is increasingly being monitored in local settings using performance score cards, such as "clinical dashboards". 5 In the United Kingdom, for example, the Royal College of Obstetricians and Gynaecologists has recommended the use of a maternity dashboard for all maternity units. 2 The dashboard graphically presents changes over time in performance statistics and quality indicators by using a red-amber-green, traffic-light coding system to alert users to changes in the frequency of selected parameters. In high-income countries, maternity dashboards have been shown to be a feasible way of prospectively and continuously monitoring clinical outcomes.
On one occasion, a maternity dashboard enabled an otherwise unrecognized adverse trend in a perinatal outcome to be detected. This trend was addressed by a training intervention that led to improvements in care and outcomes. 6 Nonetheless, since 99% of maternal deaths occur in the developing world, the use of data for improving outcomes should not be restricted to high-income countries.
Local setting
The aim of this project was to assess the feasibility of adapting maternity dashboards for, and introducing them into, the Mpilo Central Hospital in Bulawayo, Zimbabwe, which is a public, tertiary referral hospital that handles around 10 000 births each year. In common with all Zimbabwean hospitals, Mpilo Central Hospital submits paper-based, quarterly maternity outcome statistics to the Ministry of Health and Child Welfare. The data, which are collated by "reproductive health officers", include the numbers of births, Caesarean sections, maternal deaths, admissions to special care baby units, stillbirths and neonatal deaths. However, as occurs in many other similar systems, the data are not readily available or accessible to local practitioners in a suitable form. Even if the data were available, however, reports are compiled only four times a year and it would still be at least 3 monthsa period during which 2500 births would have taken place at Mpilo Central Hospitalbefore any adverse trends were apparent. Would it be feasible to review the data more frequently, perhaps at monthly intervals?
In November 2011, the Mpilo Central Hospital began running one-day, interdisciplinary, practical obstetric multiprofessional training (PROMPT) courses for all maternity staff on the labour ward. In addition, several tools were provided to improve the local work environment, including emergency boxes containing management protocols and the equipment required for managing emergencies. The primary function of maternity dashboards was to provide feedback on the effect of training. However, by identifying adverse trends in outcomes, they could also be used to highlight problems that required further investigation, for example, by clinical audit or root cause analysis. Subsequently, solutions could be developed and communicated partly or wholly via the PROMPT days.
Local maternity dashboards
The Royal College of Obstetricians and Gynaecologists has recently produced a prototype set of intrapartum clinical outcomes which are measurable and can be altered by best practice, 2 in line with The good indicators guide. 7 However, some important indicators, such as maternal death, were not included because they are rare in developed countries.
Nevertheless, maternal death is still common in developing countries, especially in subSaharan Africa, and is therefore an essential indicator. This target was considered both achievable and desirable.
Changes after introducing maternity dashboards
Since March 2012, the reproductive health officer at Mpilo Central Hospital has prospectively input data for the two maternity dashboards on a monthly basis and has provided retrospective data to January 2010. In total, 28 months of outcome data were available in dashboard format at the time of writing. The use of dashboards in this setting appeared feasible.
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The dashboards acted as a driver for change. They were presented during the introductory sessions of bimonthly training meetings at Mpilo Central Hospital and provided staff with the opportunity to review clinical outcomes, to understand where improvements were needed and to suggest ideas for improvement. In addition, the dashboards enabled the staff responsible for PROMPT training at the hospital to focus teaching on areas associated with indicators that were red for the majority of the time: for example, (i) an Apgar score less than 7, which is a risk factor for cerebral palsy; (ii) admissions to the special care baby unit; and (iii) stillbirths occurring during labour or delivery (i.e. fresh stillbirths).
Subsequently, in an attempt to improve these outcomes, local training included sessions on monitoring the condition of the fetus during labour and on neonatal resuscitation.
In particular, the dashboards highlighted the large number of neonates being admitted to the special care baby unit, which led to a discussion between staff groups and a search for an explanation. It transpired that a specific practice had crept in: when paediatric junior doctors were not available to assess neonates before transfer to the special care baby unit, as required by local policy, the only way a midwife on the labour ward could ensure that neonates received the attention they needed from a paediatrician was to admit them to the unit. Staff were clearly aware that this situation was undesirable. An overcrowded special care baby unit would make it difficult to provide the right level of care to the right neonate. Moreover, exposing otherwise healthy babies to sick neonates increases risks in both groups and the unnecessary separation of neonates from their mothers impedes breastfeeding and bonding. In March 2012, the paediatrician in charge, the obstetrician and the midwife at the hospital began to reinforce the policy that neonates must be reviewed by a doctor on the labour ward before transfer to the special care baby unit. 
Lessons learnt
The main lessons learnt are summarized in Box 2. Initially, some staff at Mpilo Central
Hospital were concerned about using maternity dashboards because they feared someone would be blamed whenever a poor outcome was highlighted. Indeed a recent literature review reported that, in general, clinicians can be reluctant to engage in improvement initiatives. 9 In addition, implementation of initiatives can be limited by poor cooperation between professional groups and by resentment of policies imposed from outside or above. 9 However, the simultaneous introduction of multidisciplinary PROMPT training and maternity dashboards appeared to overcome this initial reluctance, to break down boundaries between different professionals and to create a sense of local responsibility for local outcomes and a local desire for improvement.
During our project, there was a debate about which outcome data should be collated.
This is not unique. A recent study of maternity dashboards used in resource-rich settings identified 290 different clinical indicators in 96 clinical categories with up to 18 different
definitions. 10 Meaningful comparison of clinical outcomes between different health-care settings, districts or countries depends on agreeing on a standard set of clinical outcome measures that are relevant to both front-line staff and national policy-makers. 11 In addition, data were difficult to collate for some performance indicators. In particular, it was not easy to identify cases of postpartum haemorrhage or eclampsia from the birth register. The reproductive health officer has now implemented a local notification system to identify these cases more accurately and to ensure they are included on the dashboard.
Staff appeared to like and understand the traffic-light colour-coding system, as has been reported in other maternity units. 11 The use of red, amber and green works well on a computer screen and in projections. However, there was no colour-printing facility at Mpilo Central Hospital and dashboard results had to be printed out using a grey scale, which may have limited its effectiveness in highlighting areas of poor performance. assessment, the findings were relevant to the country. Often data on the MMR were found to be questionable, imprecise and unrepresentative. There was also a lack of timeliness: data were summarized and returned to users months after collection. In our view, such data are of little practical use to front-line clinical staff. Furthermore, the assessment revealed that staff at health-care facilities did not know whether or not the data were actually used. This acted as a disincentive to the collation or even the collection of information. strengthening data quality audits; (ii) improving access to up-to-date data in districts and health-care facilities; and (iii) establishing a national monitoring and evaluation committee to strengthen coordination between districts. 12 We believe the compilation of dashboards by local staff would help improve the accuracy, timeliness and completeness of data.
One successful aspect of our project at Mpilo Central Hospital was that the maternity dashboards were primarily implemented by clinical staff who immediately understood that clinical data could be used to improve outcomes in their departments. The project was not a patient safety initiative imposed from above. Instead, it involved a bottom-up approach.
However, the local nature of the project may also have had the disadvantage that key decision-makers outside the local area may have been unaware of it, which could have inadvertently limited its widespread adoption.
Historically, quality improvement programmes have been more successful in some organizations than others. 13 Both the quality of the intervention and the implementation strategy can enhance clinical outcomes. 14 Indeed, in a recent evaluation of WHO Patient Safety Solutions Aides Memoire, which are intended to serve as information tools for governments and health-care organizations on priority patient safety problems, many interviewees felt that the dissemination process used by WHO was not effective. 15 The perception was that a greater emphasis had been placed on the aides-memoire themselves than on implementing a proactive strategy for dissemination. While it is encouraging that maternity dashboards were successfully introduced into one hospital in Zimbabwe, it would be unwise to immediately extend their use to a large number of other centres without a clear proactive dissemination plan that involves front-line health workers, hospital managers, ministries of health, governments and WHO country and regional offices. 15 
Conclusion
We believe this is the first report of the introduction of maternity dashboards in a lowresource setting. Active participation of the Mpilo Central Hospital board and senior medical and midwifery staff was crucial to its success, as was the early involvement and training of a reproductive health officer. Since the introduction of the dashboards, hospital staff have changed organizational systems and developed training to address areas that could be improved. When they occurred, improvements were displayed on the dashboards, which reinforced best practice.
Although the maternity dashboards were implemented in only one hospital, other units have already expressed an interest and there is a potential for expanding their use both within and outside Zimbabwe. Better Internet access makes it possible to link local units to regional, national and international maternity dashboards. However, to be successful, the more widespread use of maternity dashboards requires the participation of all key stakeholders, investment in computer hardware, training for local data managers and an integrated local training and monitoring system. The difficulties are not insurmountable. We believe the use of maternity dashboards should not be limited to high-resource settings. If implemented effectively, they can lead to improvements in both health care and health outcomes that will benefit mothers and infants around the world. • Implementation of maternity dashboards in a low-resource setting was feasible • Use of a system that provided local clinical and managerial staff with outcome data resulted in locally driven actions to improve the quality of care • Active participation of hospital management and midwifery staff was crucial for adapting and implementing maternity dashboards
